Background: Health professionals have a proven, positive impact on patients' ability to quit smoking, yet few integrate cessation counseling into routine practice.The aim of this study was to evaluate the impact of continuing education training on physicians' and pharmacists' cessation counseling.
H EALTH CARE PROVIDERS ARE
well positioned to identify and address tobacco use among patients. Studies have shown that even brief counseling by health care providers increases smoking cessation rates, 1 yet fewer than 50% of patients who smoke receive cessation counseling and treatment during physician office visits. 2 The Treating Tobacco Use and Dependence, 2008 Update: Clinical Practice Guideline 1 provides evidencebased recommendations for tobacco cessation treatment. The Clinical Practice Guideline states that clinicians should ask about tobacco use at every patient visit, advise those who use tobacco to quit, assess readiness to quit, assist with quitting, and arrange follow-up. These activities represent the "5 A's" model: ask, advise, assess, assist, and arrange (follow-up).
The effects of tobacco-counseling training on the counseling practices of nonphysician health care providers (eg, pharmacists) are understudied and not well understood. 3 Yet, even more so than other clinicians, pharmacists have an ability to interface with all segments of the public.
Advice from a pharmacist does not require an appointment or medical insurance; as such, pharmacists are capable of reaching and assisting underserved populations, which often exhibit a higher prevalence of tobacco use and incur a disproportionately higher incidence of tobacco-related disease. 4 Because medications for smoking cessation are available primarily through pharmacies, pharmacists have a unique opportunity to become an active and recognized resource for assistance with quitting. Pharmacists report interest in embracing this role, 5 but few have received training. 5, 6 Continuing education (CE) programs have been designed to improve clinicians' confidence and skills in cessation counseling, and such training programs have been shown to be effective in increasing levels of counseling activities. 1 How-ever, there is substantial room for improvement. We estimated the impact of 2 CE programs for physicians and pharmacists on smoking cessation counseling practices through a randomized controlled trial in 16 Texas communities. Herein, we report outcomes of the trial, including health care provider self-reported counseling activities and results from patient exit interviews conducted in medical offices and clinics and community pharmacies.
METHODS

STUDY DESIGN
The design was a nested, group-randomized trial with the community serving as the unit of randomization. Outcome assessments include (1) counseling and treatment practices reported by health care providers and (2) cross-sectional, patient-reported assessments of health care provider counseling and treatment practices through exit interviews. Sixteen communities within a 200-mile radius of Houston, Texas, were selected to encompass both urban and rural ethnically diverse patients, pair-matched on ethnic composition, urban or rural location, and population size. The communities were randomized to receive a 2-hour CE program on either smoking cessation counseling (treatment group) or sun-protection counseling (control group). The study protocol (BS01- 
RECRUITMENT AND SAMPLE CHARACTERISTICS
In each of 16 communities, 6 physicians and 6 community pharmacists (hereinafter, "providers") were targeted for recruitment. Patients were recruited for exit interviews by trained, bilingual research staff in the practice environments of the participating providers. All patients were at least 18 years old and able to speak and write in English or Spanish. Because the Clinical Practice Guideline 1 encourages asking every patient about his or her tobacco use at every visit, patients were recruited regardless of their smoking status.
INTERVENTION AND CONTROL CONDITIONS
Four 2-hour training curricula were developed for this study: (1) smoking cessation counseling for physicians, (2) smoking cessation counseling for pharmacists, (3) sun-protection counseling for physicians, and (4) sun-protection counseling for pharmacists. The content of the tobacco and sun-protection training for physicians and pharmacists was similar, with differences specific to their professional activities. For the smoking cessation training, physicians weretrainedusingaslidepresentationformatthatincludedvignettes illustrating various physician-patient dialogue scenarios. Training sessions were conducted in a standardized manner by 5 individuals: 2 faculty members (A.V.P. and K.S.H.), 2 postdoctoral fellows (1 of whom was K.H.F.), and 1 specialist with extensive experience in training of health care professionals (F.V.). All nonfaculty trainers received extensive coaching from the principal investigator in providing consistent, high-quality educational events. The curriculum for physicians included information on tobaccoattributable morbidity and mortality, and social aspects and neurophysiologic mechanisms of nicotine dependence. In addition, physicians received a guided practice session with reinforcement through role-playing and rehearsal of counseling skills. The training for pharmacists was similar in content, with greater emphasis on counseling for proper medication use and with a hands-on demonstration of various medications for cessation. Participants practiced through role-playing, and videos were used to demonstrate appropriate counseling interactions. All sessions were conducted by experienced public health professionals with pharmacy and/or cessation counseling backgrounds.
For both physicians and pharmacists, a variety of patient handouts were provided in English and Spanish. In addition, bilingual print materials (ie, posters and leaflets) for raising patient awareness of the provider's specialized training in tobacco cessation were provided for posting in waiting areas, and these materials encouraged patients to talk with their providers about quitting.
Providers randomized to the control condition received a comparable duration of continuing medical education-or CEaccredited skin cancer prevention training. Training was provided for the control group to establish balance between the 2 study arms, in terms of providers' dedication and interest in being trained in cancer prevention.
DATA COLLECTION
Brief surveys were administered to providers before and immediately following the training, and follow-up assessments were conducted at 6 and 12 months after training (posttraining). Owing to logistical issues, not all the providers could be surveyed at both follow-up time points; therefore, we consolidated the data obtained at 6 and 12 months into 1 (extended) follow-up data pool. Using handheld computers, cross-sectional (unlinked) exit interviews were conducted with convenience samples of patients on completion of their medical appointments or pharmacy visits at baseline (pretraining) and 12 months posttraining. No identifying information for patients was collected, and therefore it is unlikely but unknown whether an individual might have been accounted for at more than 1 assessment time point. A small compensation ($5) was provided to patients for their time.
MEASURES
Providers were characterized based on age, sex, race, years of licensed practice, tobacco use status, and patient populations served. Perceived ability, confidence, and intention (ACI) to address tobacco use with their patients was assessed with 3 items with 4-point response scales (0, none; 1, low; 2, moderate; and 3, high).
To assess providers' perceived ability to address patient tobacco use in their practices, the following item was used: "Please rate your overall ability to address (1) skin cancer prevention and treatment, (2) tobacco use and dependence, (3) diet and nutrition, and (4) physical activity." Similar items were developed for overall confidence and intention and all were rated using a 4-point scale (0, none; 1, low; 2, moderate; and 3, high). To reduce the potential measurement effect of exit interviews on tobacco counseling by providers, the instrument included a proportionate number of items on counseling regarding skin cancer prevention, nutrition, and physical activity. Patient exit interviews estimated providers' counseling activities for each of the 5 A's.
STATISTICAL ANALYSIS
Providers were characterized using descriptive statistics. For perceived ACI to address tobacco use with their patients, a composite ACI index was created combining all 3 measures. Interitem correlation coefficients, Cronbach ␣, and principal axis factor analysis were used to evaluate the validity of the index.
Correlations between the 3 contributing items were significant for both physicians and pharmacists, with interitem correlations of 0.42 or higher, and Cronbach ␣ estimates of internal consistency were 0.78 and 0.82 for physicians and pharmacists, respectively. The factor analysis resulted in a theoretically plausible 1-factor, simple structure solution that accounted for 59% of the variance. All item loadings on the extracted factor were at least 0.40. Providers were classified on the ACI index with 2 well-defined groups: those with higher scores on ACI (3 on all measures) and those with lower scores on ACI (Ͻ3 on at least 1 measure). As such, the index was coded as a binary variable (0, low competence; 1, high competence) and compared over time from pretraining to immediate posttraining and extended (6-12 months posttraining) between the intervention and control groups.
The primary method of analysis was mixed model regression for binary outcomes, with intervention condition and time of assessment modeled as fixed effects and intervention condition times assessment period as an interaction effect. Community (the unit of randomization) was modeled as a random effect nested within intervention condition. Adjustments were made for covariates to correct for remaining baseline imbalances. These included age, sex, and race/ethnicity. The final model eliminated covariates found to be nonsignificant. The results were summarized using type III tests of fixed effects, F statistics, and P values. The timeϫcondition interaction was used as the target of inference. Where significant time ϫ condition interactions were detected, Bonferroniadjusted post hoc comparisons were summarized with t statistic and P values.
The patient-reported effect of the provider training on the 5 A's-based counseling practices from baseline to 12-month follow-up between intervention and control conditions was computed using the exit-interview data. We applied mixed model regression for binary outcomes similar to those described herein for the provider analyses.
RESULTS
HEALTH CARE PROVIDER RECRUITMENT AND RETENTION
Provider recruitment and retention by condition are presented in Figure 1 . A total of 87 physicians completed the pretraining survey, 85 (98%) completed the immediate posttraining survey, and 83 (95%) completed the extended follow-up assessment. A total of 83 community pharmacists (95%) completed the pretraining and posttraining surveys, and 75 (90%) completed the extended follow-up assessment. Initially, we had planned to enroll the same number of family practitioners, obstetricians and gynecologists (OB/GYNs), and pediatricians across target communities. However, in a "real world" study it turned out to be impossible to achieve a perfect combination of physician practitioners. As a result, clinicians included the following types: family practitioner (n=73); nurse practitioner (n=3); OB/GYNs (n=2); pediatrician (n=6); and physician's assistant (n=3). Because most of clinicians in our study (93%) had a medical degree and all nonphysician clinicians saw patients on a regular basis and had prescription privileges, in this article we decided to group them into 1 category of "physicians."
PHYSICIAN CHARACTERISTICS
The work settings varied from relatively large community clinics with multiple providers to small 1-or 2-provider clinics. Some of the health care facilities, located in the Houston area, catered to predominantly low socioeconomic status, ethnic minority patients.
The mean (SD) age of physicians was 44 (11) years; over half (57%) were male, and most (69%) were white (6% were African American; 21%, Asian; and 4%, other). Eleven percent of respondents identified themselves as having Hispanic/Latino ethnic background. The mean (SD) number of years in practice was 15 (11), the mean number of patients seen per week was 103 (45), the mean time spent per patient visit was 16 (10) minutes, and most participating physicians (85%) had never used tobacco. There were no baseline differences between participants assigned to the 2 study conditions.
PHARMACIST CHARACTERISTICS
The mean (SD) age of pharmacists was 44 (13) years, 47% were male, and most (67%) were white (17% were African American; 13%, Asian; and 3%, other). Six percent of 
week by the pharmacy was 2104 (1495); and 82% had never used tobacco. There were no significant differences in the aforementioned characteristics between participants assigned to the 2 study conditions.
PROVIDER PERCEPTIONS
A slightly higher percentage of physicians completed the extended follow-up survey than pharmacists (95% vs 90%). For both physicians and pharmacists, there were no baseline differences in the ACI index between intervention and control conditions.
For physicians, we observed a significant time ϫ condition effect (F= 3.2; P = .04), with an increase in the percentage of those with a high ACI index in the intervention group from pretraining to posttraining (from 27% to 73%; t =−4.2; P<.001) compared with the control group, in which no significant increase was seen (from 27% to 34%; t =−0.7; P=.99). At the extended follow-up, there was a significant increase in the percentage of physicians with a high ACI index in the intervention group from the pretraining survey (from 27% to 59%; t =−3.0; P=.04) compared with the control group, in which no significant increase was seen (from 27% to 46%; t =−1.8; P=.99).
For pharmacists, we observed a significant time ϫcon-dition effect (F=6.1; P=.003), with an increase in the percentage of those with a high ACI index in the intervention group from pretraining to posttraining (from 4% to 60%; t =−4.5; P<.001) compared with the control group, in which no significant increase was detected (from 10% to 14%; t=0.4; P=.99). In assessing the longitudinal impact of the training, there was a significant increase in the percentage of pharmacists with a high ACI index in the intervention group from pretraining to extended follow-up (from 4% to 21%; t =−2.1; P=.04) compared with the control group, in which no significant increase was seen (from 10% to 19%; t = −1.1; P=.99). Covariates, including age, sex, and race/ethnicity, were not significantly related to the outcome for physicians or pharmacists. The results are depicted in Figure 2 .
PATIENT RECRUITMENT AND RETENTION
Patient recruitment and retention at the intervention and control sites are presented in Figure 3 . At baseline, a total of 1571 patients were originally approached, and 119 refused to participate; 1452 completed baseline exit interviews. We cannot report the exact number of patients approached at 12 months owing to incomplete field records. However, because 12-month follow-up data collection occurred in the same clinics and pharmacies located in the same communities as baseline, there is reason to believe the refusal rate was similar to baseline.
PATIENT CHARACTERISTICS
Baseline exit interviews were completed by patients in medical offices and pharmacies (n=1452). The mean (SD) age was 45 (15) years; 70% were female; 81% were white; 15%, African American; and 4%, other. Thirty-four percent were of Hispanic/Latino origin, 52% had completed high school or less, 27% had some college education, and 22% were college graduates. Nineteen percent reported current smoking (mean duration, 19 years). Most smokers (70%) said they were thinking about quitting within the next 6 months, and 60% reported at least 1 attempt to quit in the past 12 months.
Twelve-month exit interviews were completed by 1303 patients. The mean (SD) age was 45 (15) years; 72% were female; 81% were white; 16%, African American; and 3%, other. Thirty-four percent of patients were of Hispanic/ Latino origin, 52% had completed high school or less, 26% had some college education, and 22% were college graduates. Twenty percent reported current smoking (mean du- ration, 20 years). Most of smokers (71%) said they were thinking about quitting in the next 6 months, and 62% reported at least 1 quit attempt in the past 12 months.
We observed no differences between study conditions in any of these variables at baseline or at 12 months. In addition, there were no significant differences in these variables between assessment points. Table 1 describes baseline patient reports of clinician counseling for cessation. Approximately one-third of patients seen by physicians and fewer than 10% of patients seen by pharmacists reported being asked whether they smoke. There were no significant baseline differences in the 5 A's model of counseling between intervention and control groups for physicians or pharmacists. For patients counseled by physicians, a significant increase was observed for asking about smoking in both the intervention and control groups (baseline vs 12 months, F=52.5; PϽ.001). In addition, there was a significant increase in assessment of readiness to quit in both groups (F=7.7; P=.006), as well as in arranging follow-up (F=4.2; P=.04). No significant timeϫcondition interactions were seen from baseline to 12 months between intervention and control groups with respect to asking, advising, assessing, or arranging follow-up; however, a significant interaction (F=8.2; P=.005) was observed for assisting patients with quitting, with the tobacco-training group showing a larger increase from baseline to 12 months (t=3.7; P=.002) compared with the control group, in which a significant increase was not observed (t=0.1; P=.99). Exit interviews also indicated that older patients were less likely to be asked about tobacco use than were younger patients (F=17.3; PϽ.001). Covariates, such as education, sex, and ethnicity, were not associated with these outcomes and were not included in the final model. For physicians, we detected a significant overall time effect for asking, assessing, and arranging follow-up (PϽ.05) and a significant trend for advising (P=.05). Post hoc comparisons revealed that intervention physicians had a higher increase in asking (t=5.8; P Ͻ .001) compared with control physicians (t = 4.1; PϽ.001). In addition, intervention physicians had more significant increases in assessing (t=−2.9; P=.03) and in arranging follow-up (t=−2.6; P=.04) compared with control physicians, for whom no significant increases were seen.
PATIENT-REPORTED ASSESSMENTS OF PROVIDER COUNSELING BEHAVIOR
Results for patients counseled by physicians are presented in Table 2 . For patients counseled by pharmacists, there were no significant differences between the intervention and control groups from baseline to 12 months for the 5 A's ( Table 3) .
COMMENT
This study used the most rigorous design 7 to estimate the impact of a tobacco cessation counseling program in a group-randomized trial among physicians and community pharmacists. The important difference between the present study and previously published reports [8] [9] [10] [11] is that it (1) includes 2 types of providers and (2) evaluates the training outcomes from 2 perspectives (ie, providers and patients). While the study examines the impact of the training on counseling behavior, it is important to note that it does not examine the impact of the training on patient outcomes (eg, quit rates among patients). However, considerable evidence from the Clinical Practice Guideline 1 indicates that the use of the 5 A's model by clinicians leads to increased tobacco cessation among their patients.
Although training programs for tobacco cessation exist, little progress in the extent to which physicians address patients' tobacco use during office visits was reported over the past decade. 12 Furthermore, little research has been conducted among licensed pharmacists to determine the extent to which training increases their tobacco cessation counseling behavior. 5, 13 Community pharmacists are the only clinicians who have regular interactions with a large range of patients 14 and who know a great deal about medications to aid smoking cessation. 3 However, pharmacists have identified a number of barriers that can inhibit smoking cessation counseling, including competing dispensing duties, practice site considerations, lack of cessation counseling skills, and financial concerns. 3, 5, 13, 15, 16 Despite the pharmacists' accessibility to the public, coupled with their substantial interest in receiving training in tobacco cessation counseling observed in this and other studies, 5,13 the cessation counseling practices by pharmacists were not affected by CE training. Even though the mean ACI index was higher at the extended followup, it did not lead to improved tobacco counseling practices. The low numbers of patients being asked about tobacco use is a barrier that likely could be circumvented by training pharmacy staff to screen for tobacco use at the point of prescription intake.
In conclusion, tobacco cessation training of physicians has led to substantial and, importantly, lasting improvements in patient counseling; thus, this type of training seems to be appropriate and should be broadly disseminated. The discouraging results among pharmacists do not seem to be attributable to a lack of interest or skills to counsel but rather to the existing system not being conducive to implementing the comprehensive (5 A's) counseling that was advocated in this study. Perhaps a more appropriate approach for the pharmacy environment is to implement brief interventions, such as the ask-advise-refer approach, by which patients are asked about tobacco use (by either the pharmacy technician or the pharmacist), advised to quit, and referred to other resources (eg, the toll-free tobacco quitline). At the time of our study conceptualization, the ask-advise-refer model did not exist, tobacco quitlines had not yet fully proliferated throughout the United States, and we used the 2000 Clinical Practice Guideline 17 (which was then the stateof-the-art document outlining approaches to treatment of nicotine dependence) as the basis for development of our training programs. That document advocated for the 5 A's model, and our study convincingly demonstrated that it is appropriate for physicians but not for pharmacists. Since this time, and as a direct result of the findings derived from this study, we have moved toward the ask-advise-refer approach for community pharmacies. In 2009, we launched a randomized trial (K.S.H., principal investigator; A.V.P., coinvestigator) in community pharmacies (n=64 sites in 2 states) to estimate the impact of 2 methods for promoting the quitline (mailed materials vs academic detailing). Although pharmacists are eager to assist patients with quitting, lack of time is a barrier, and therefore brief interventions likely offer a feasible approach in the community pharmacy setting. The important potential for pharmacists to reach patients from all segments of the population warrants efforts to optimize pharmacy-based tobacco cessation counseling. 
